Intraoperative Indocyanine Green-Based Cortical Perfusion Assessment in Patients Suffering from Severe Traumatic Brain Injury.
The pathophysiology of traumatic brain injury (TBI) largely involves the brains vascular structural integrity. We analyzed the value of an intraoperative cortical indocyanine green (ICG) angiography in patients with severe TBI and acute subdural hematoma who underwent decompressive craniectomy. ICG-derived fluorescence curves of cortex and cerebral vessels were recorded by the use of software integrated into a surgical microscope in 10 patients. The maximum intensity, rise time (RT), time to peak, and residual fluorescence intensity (FI) were estimated from cortical arteries, the parenchyma, and veins. ICG-derived fluorescence parameters were correlated with the short-term outcome 3 months after discharge. Five patients had a favorable and 5 an unfavorable outcome. Patients with a favorable outcome showed a significant longer RT in the arteries and a trend towards a significant longer RT in the veins. Overall mean residual FI was 47.5 ± 6.8% for the arteries, 45.0 ± 7% for the parenchyma and 57.6 ± 6% for the veins. The residual FI of the parenchyma and the veins was significantly greater in patients with an unfavorable clinical outcome. Patients with an unfavorable clinical outcome showed an altered shape of the ICG-derived fluorescence curve, a shorter increase of the ICG-derived fluorescence intensity in the cortical arteries, and significantly greater residual fluorescence intensity. These observations are likely a correlate of an increased intracranial pressure, a capillary leak, and venous congestion. Intraoperative quantification of the ICG-derived fluorescence might help to appreciate the clinical outcome in patients with severe TBI.